Abstract
Introduction
Vitiligo is an acquired pigmentation disorder of skin and hair, characterized by symmetrically arranged, well defined white patches, as a result of the selective destruction and disappearance of functioning melanocytes from the epidermis and follicular reservoir [1] . It is an enigmatic disease with variable clinical presentations and an unpredictable prognosis. The pathogenesis of this cosmetically disfiguring disease has still not been completely clarified. The disappearance of melanocytes from the achromic patches appears to be multifactorial and has been so far explained as either caused by hereditary factors, autoimmunization, neurological disorders and autodestruction. Vitiligo occurs in 1-4% of the population, mostly between the ages of 10 and 30 years [2, 3] . But it is much more frequent among probands' relatives: 7.0% among all first degree relatives, 6.1% among siblings, and 23% among monozygot twins. The genetics of vitiligo cannot be explained by simple Mendelian genetics, it is characterized by incomplete penetrance. Family clustering of cases and segregation analyses have suggested multifactorial, polygenic inheritance [4, 5] .
Despite the lack of conclusive evidence, the finding of melanophagia and the absence of a prominent inflamation in vitiligo lesions favor the theory that apoptosis is responsible for the melanocyte death in vitiligo. In a recent study, Ruiz-Arguelles et al. demonstrated that residual melanocytes in biopsies from vitiligo patients expressed anti-apoptotic markers, which strongly supports that those cells where the expression of proapoptotic genes were predominant incurred rapidly in apoptosis and they are no longer found as residual melanocytes. They also showed the presence of serum antibodies to melanocytes in vitiligo patients, which penetrate into cultured melanocytes in vitro and trigger them to undergo into apoptosis [6, 7] . Apoptosis has also recently been proposed as a mechanism for intracellular redistribution and exposure and unusual cleavage fragments of autoantigens. The exposure of previous cyriptic determinants on apoptotic cells could consequently cause an autoimmune response which may induce autoimmunity in vitiligo [8, 9] .
Autoimmune mechanism stems from the fact that many vitiligo patients also exhibit other autoimmune disorders and some patients respond to immunosuppressive treatments. Melanocytes are particularly immunogenic by the contents of their melanosomes, generating melanogenic enzymes and structural components, including tyrosinase, MART-1, gp100, TRP-1 and TRP-2. These molecules are also prime targets of the immune response in both vitiligo and melanoma. An autoimmune response targeting epidermal melanocytes has been demonstrated in vitiligo patients which tends to be subclinical. Studies demonstared circulating antibodies and auto reactive T cell, particularly cytotoxic T cell, infiltrations at the margins of lesions against these melanosomal antigens in affected subjects during disease acceleration phases [8, 9, 10, 11]. CD8+ T cell mediated targeted cell death involves two principal mechanisms: perforin and Fas-mediated signaling. CD4+ T cell mediated killing occurs via Fas-FasL interactions in MHC class IIexpressing cells such as melanocytes. In a mouse vitiligo model, Lambe T et al showed that perforin knockout mice continued to develop severe vitiligo, whereas, the incidence and severity of vitiligo in mice carrying a mutation in FasL (gld/gld) was considerably reduced. These results demonstrate the destruction of melanocytes and the severity of disease are both partially dependent on Fas. They also suggest that CD4+ T cells are sufficient to initiate the destruction of melanocytes, in addition to being adept at providing help to other effector lineages [12] .
Recently Li et al, found that a significantly increased risk of vitiligo was associated with the FAS-1377 AA genotype and the FAS-1377 AG genotype when compared with the FAS-1377 GG genotype in Chinese population [13] , however these polymorphisms have not been investigated in different ethnic groups. To determine the generality of this association, we studied Fas gene polymorphisms in a Turkish population. In addition to these polymorphisms, our study was the first to investigate the relationship between FAS-124 polymorphism and vitiligo.
Materials and Methods

Subjects:
The study was designed as a case controlled study. We examined 112 patients with vitiligo (56 men, 55 women) and 196 healthy control subjects (99 men, 97 women), matched according to age and sex. The mean age of the control subjects was 30.08±13.34 years and of the patients was 35.27±16.71 years. The diagnosis of vitiligo was based on a thorough physical examination, examination with Wood's light (UVA light with a wavelength of 365 nm), and evaluation of the patient's medical history. Also, the clinical types of disease (vitiligo vulgaris or acrofacial vitiligo) were documented. Of the 112 patients, 73 (66%) suffered from vitiligo vulgaris, 39 (34%) acrofacial vitiligo. The control group were chosen from the healthy individuals without any systemic and dermatologic disease. The study was approved by the local ethic comittee, and informed consent was obtained from all patients.
Molecular analysis
DNA extraction and analysis: With written informed consent, a blood sample was drawn from each individual. Venous blood samples were collected in ethylenediaminetetra acetic acid (EDTA) contai- http://www.jtad.org/2014/3/jtad1483a1.pdf ning tubes. DNA was extracted from whole blood by salting out procedure [14] . Polymerase Chain Reaction conditions were 2 min for initial denaturation at 95°C; 35 cycles at 95°C for 45 s for denaturation, 1 min at 62°C for annealing and 90 s at 72°C for extension, followed by 7 min at 72°C for final extension. The PCR products were digested with 10 U MvaI (BstNI Fermentas, Vilnius, Lithuania ) at 37°C for 14 hr, the genotyping of the FAS gene was determined by fragment separation at 120 V for 40-50 min on a 3 % Agarose gel containing 0.5μg/ml ethidium bromide. A 100 bp marker (100 bp DNA Ladder, Fermentas) was used as a size standard for each gel lane. The gel was visualized under UV light using a gel electrophoresis visualizing system (Vilber Lourmat). The MvaI restricted products of FAS -670; GG, GA and AA genotypes had band sizes of 184bp/101bp/47bp, 231bp/184bp/101bp/47bp and 231bp/101bp, respectively.
Genotypic Analysis of the FAS (CD95, FAS/ APO1) -1377 G/A (rs2234767) Polymorphism:
Polymerase Chain Reaction-Restriction Fragment Length Polymorphism (PCR-RFLP) assay were used to determine FAS -1377 G/A (rs2234767) polymorphism. The oligonucleotide primers used to determine the -1377 G/A polymorphism within the FAS gene were described previously [17, 18] . The primers (GenBank accession no: AY450925), forward 5'-TGTGTGCACAAGGCTGGCGC-3' (mismatch base is underlined); reverse 5'-TGCATCTGTCACTGCACT-TACCACCA-3'were used to amplify the 122bp PCR fragment. PCR was performed in a 25 μl volume with 100 ng DNA, 100 μm dNTPs, 20 pmol of each primer, 
Statistical Tests
All statistical tests were carried out using MedCalc Software Verrsion 12.3.0 (1993-2012 Broekstraat 52, 9030 Mariakerke, Belgium). All values were presented as mean ± standard deviation (SD). The strength of association was estimated by calculating the odds ratios (ORs) with 95% confidence intervals (95% CIs), which were generated by logistic regression analysis. To calculate the alignment of distribution of alleles and genotypes (Hardy-Weinberg equilibrium), chi-square test was applied. Potential risks of genotypes and alleles were determined by calculating the Odds ratio. The relationship between groups and gender was analyzed using chi-square test. P values <0.05 were considered statistically significant. Table 1 , the frequencies of FAS-670 genotypes was statistically significant between patients and controls (p=0,0035). This difference come from GG (p=0,019) and GA (p=0,0172) groups. In order to interpret the odss ratio, the results must be statistical significant. For FAS-670, OR was statistically significant between GG and GA (p=0,0052). GA genotype was 2.874 times more frequent in patients than in controls (OR=2,874 ; 95%CI, 1,37-6,03, p=0,0052). The other ORs couldn't interpret, since there weren't statistically significant results (p>0,05). According to allele frequencies, patient and control groups were similar (p=0,4159). As shown in Table 2 , the frequencies of FAS-1377 genotypes were not statistically significant between patients and controls (p=0,5812). The ORs results could not interpret, since there weren't statistically significant (p>0,05). As shown in Table 3 , the frequencies of FAS-844 genotypes were not statistically significant between patients and controls (p=0,6956). The ORs results couldn't interpret, since there weren't statistically significant (p>0,05). As shown in Table 4 , the frequencies of FAS-124 genotypes were not statistically significant between patients and controls (p=0,6233). The ORs results couldn't be interpreted, since they were not statistically significant (p>0,05).
Results
As a result of the
Correlations between clinical types of vitiligo (vitiligo vulgaris and acrofacial vitiligo) and different polymorphisms have been done. No differences in FAS-124, FAS-670, FAS-844 ve FAS 1377 polymorphisms were detected between vitiligo vulgaris and acrofacial vitiligo.
Discussion
The highest risk of the vitiligo has been recorded in patients with autoimmune diseases and also positive family history of vitiligo [11] . Apoptosis, or programmed cell death, is an important mechanism used to delete autoreactive lymphocytes and may be a key factor in the development of autoimmunity. In addition, increased expression of Fas, Fas ligand (FasL), and increased apoptosis may play a part in the observed cutaneous melanocyte destruction although this remains controversial [28] . Redistribution of the normally intracellular Ro and La autoantigens to surface membrane blebs on apoptotic cells has recently been demonstrated, a process by [13] . It can be hypothesized that apoptosis can cause the presentation to the immune system. In vitiligo, however, T cell tuning allows T cells with higher affinity for melanocyte differentiation antigens to enter the circulation after escaping clonal deletion in primary lymphoid organs. The resulting efficacious and progressive autoimmune response to melanocytes provides a roadmap for melanoma therapy. This is the first report of an association of Fas gene polymorphism and vitiligo in a Caucasian population. This is the also first study of an association between FAS-124 gene polymorphism and vitiligo. The results of this study suggest that the presence of FAS-670 GA genotype can be regarded as risk factor for vitiligo, and especially for vitiligo in Turkish population. The influence of a functional single-nucleotide polymorphism at position -670 in the promoter of the apoptosis gene FAS on susceptibility to autoimmune diseases needs further investigations. Although it has not yet been possible to assign any particular allele or genotype to the control of FAS expression, this polymorphism has been described to be associated with several autoimmune diseases including lupus erythematosus [22] . Our finding suggests that apoptosis may contribute to development of autoimmune reactions and that FAS function might be relevant for vitiligo.
In view of these data the involvement of other genetic and/or enviromental factors seems to be required and to be more important in vitiligo. Further analysis of other FAS and cytokine polymorhisms and extended samples may clarify the current findings, eventually resulting in a better understanding of the genetic and immunologic components of vitiligo.
